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Introduction: Patients with acute abdominal pain account for half of acute general surgical admissions.
About one-third have no clear diagnosis at the time of presentation. Traditionally, such patients were
managed by active observation and repeated clinical assessment over a period of time. More recently, the
use of early laparoscopy has been advocated.
Methods: The Medline and PubMed databases, trial registries and conference proceedings were searched
to identify randomised controlled trials comparing early laparoscopy to active observation in patients
with undifferentiated acute abdominal pain.
Results: The systematic review identiﬁed four eligible trials (811 patients). Early laparoscopy reduced the
number of patients discharged without a ﬁnal diagnosis (pooled odds ratio: 0.13; 95% CI: 0.03–0.51;
p¼ 0.003). There were no statistically signiﬁcant effects on complications, readmission rates or hospital
stay. There was evidence of signiﬁcant heterogeneity between the trials.
Conclusion: There is insufﬁcient evidence to recommend routine use of early laparoscopy as the gold
standard in patients with undifferentiated acute abdominal pain. Conversely, there is no evidence of
harm. Further large clinical trials are required to determine the role of laparoscopy in this clinical
situation.
 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Patients with acute abdominal pain comprise a large proportion
of the emergency general surgical workload, accounting for up to
48% of emergency surgical admissions.1 The evaluation of an acute
abdomen can be challenging, and in about one-third of patients it
is impossible to establish a deﬁnitive diagnosis immediately.2
Traditionally, such patients are managed with repeated clinical
assessments, possibly over several days.3,4 This ‘active observation’
aims to prevent unnecessary laparotomies but may result in an
inappropriate, potentially harmful delay in surgery.5 The early
use of laparoscopy has been advocated for a number of years as
a means to establish a deﬁnitive diagnosis whilst avoiding the
morbidity of a negative laparotomy.6,7 Most of the available data
regarding early laparoscopy are derived from retrospective or
prospective case series.7 There have been a number of randomised
controlled trials comparing early laparoscopy to active observation
in undifferentiated abdominal pain. We undertook a systematicridge Vascular Unit, Adden-
NHS Foundation Trust, Hills
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h).
ciates Ltd. Published by Elsevier Ltreview and meta-analysis of randomised controlled trials to de-
termine the role of early laparoscopy in patients with acute un-
differentiated abdominal pain.
2. Methods
TheMedline and PubMed databaseswere searched from1966 to
December 2007. The search terms ‘laparoscopy’, ‘acute abdomen’
and ‘abdominal pain’ were combined with the Boolean operators
AND or OR. The electronic searches were conducted by a single
author (AQM). In addition, hand searches were conducted of con-
ference proceedings from the annual scientiﬁc meetings of a num-
ber of surgical societies between 1998 and 2007: Association of
Surgeons of Great Britain and Ireland, Association of Laparoscopic
Surgeons of Great Britain and Ireland, Society of Laparoendoscopic
Surgeons (2006 and 2007), Society of American Gastrointestinal
and Endoscopic Surgeons, European Association for Endoscopic
Surgery. The reference lists of relevant articles obtained via the
electronic and hand searches were scrutinised to identify any fur-
ther relevant publications. Finally, the controlled trials register
(www.controlled-trials.com) and the Cochrane database of con-
trolled trials were searched to identify any unpublished trials.
Abstracts identiﬁed by the search were examined by another ob-
server (SRW) to determine eligibility for the meta-analysis. Studiesd. All rights reserved.
Table 1
Characteristics of randomised trials eligible for meta-analysis
Morino11 Champault12 Decadt14 Schietroma13
Sample size 104 65 120 522
Inclusion criteria Women between the ages
of 13 and 45
Women aged over
16 years old
Abdominal pain lasting
less than 7 days
Patients admitted with presumed
‘‘acute abdomen’’
Abdominal pain lasting more than
6 h and less than 7 days
Negative urine dipstick After baseline investigations
no diagnosis found
Exclusion criteria Previous appendectomy or major
abdominal surgery
Previous appendectomy Patients who required emergency
surgical intervention on the basis
of history, clinical examination and
investigations
Not stated in study
Pregnancy Pregnancy
Diagnosis of malignancy and chronic disease Patients refusal to enter study
Contraindications for pneumoperitoneium
Patients refusal to enter the study
Jadad score 1 1 1 1
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ria: randomised controlled trial, patients with acute abdominal
pain, patients randomised to either active observation or early
laparoscopy (laparoscopy within 24 h of admission), and at least
one outcome measure reported.
Four outcomemeasures were used for the meta-analysis: failure
to establish a diagnosis, complications, readmission to hospital
with recurrent abdominal pain and length of hospital stay. For
categorical outcomes, a pooled odds ratio was calculated using
random-effects models as described by Der Simonian and Laird.8
Continuous outcomes were assessed by calculating a weighted
mean difference. Random-effects models are recommended for
meta-analysis involving surgical populations in order to account for
the inherent random variability within surgical populations.9
Heterogeneity between the trials was assessed by the Cochran’s Q
test, a null hypothesis test whereby a p-value less than 0.05 in-
dicates signiﬁcant heterogeneity between the trials. Bias was
assessed by visual inspection of funnel plots and by the Egger test.
Trial quality was assessed by the Jadad system.10 The 5% level was
considered signiﬁcant. The statistical analysis was performed using
Statsdirect 2.5.7 (Statsdirect Ltd., Altrincham, UK).
3. Results
The initial search yielded 529 publications. After the abstracts
were scrutinised, four eligible randomised controlled trials,Fig. 1. Odds ratios for discharge wcontaining a total of 811 patients, were identiﬁed.11–14 The char-
acteristics of each trial are summarised in Table 1. There was one
additional abstract of a randomised trial of early laparoscopy in
abdominal pain but no outcome measures were provided.15 The
trial is otherwise unreported.3.1. Failure to establish diagnosis
All four trials reported the number of patients who were dis-
charged from hospital without a deﬁnitive diagnosis.11–14 In the
early laparoscopy group, 8% (34/405) of patients were discharged
with no speciﬁc diagnosis compared to 40% (163/406) in the active
observation group. This was a signiﬁcant reduction, yielding
a pooled odds ratio of 0.13 (95% CI: 0.03–0.51; p¼ 0.0032)(Fig. 1).
However, the Cochran’s Q test was positive, indicating signiﬁcant
heterogeneity (Cochran’s Q: 22.99; p< 0.0001).3.2. Complications
Three trials reported complication rates.11,13,14 There were fewer
complications in the early laparoscopy group (19/372) compared to
the active observation group (91/374) although this did not reach
statistical signiﬁcance (pooled odds ratio: 0.31; 95% CI: 0.02–4.15;
p¼ 0.37)(Fig. 2). Once again, there was evidence of signiﬁcantithout a deﬁnitive diagnosis.
Fig. 2. In-hospital complications.
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(Egger: 4.04; p¼ 0.42).3.3. Readmission
Readmissions were only reported by two trials.13,14 There were
fewer readmissions in the early laparoscopy group (25/319) com-
pared to the active observation group (78/323). The difference did
not reach statistical signiﬁcance (pooled odds ratio: 0.30; 95% CI:
0.04–2.22; p¼ 0.24). There was evidence of heterogeneity
(Cochran’s Q: 13.37; p¼ 0.003). There were insufﬁcient studies to
test for bias.Fig. 3. Duration of3.4. Hospital stay
The length of hospital stay was reported by three studies.11,12,14
Schietroma et al only reported the post-operative stay,13 and were
excluded from this meta-analysis. There was no signiﬁcant re-
duction in hospital stay with early laparoscopy (weighted mean
difference – 0.44 days; 95% CI: 1.13–0.23 days; p¼ 0.19). There was
evidence of heterogeneity (Cochran’s Q: 6.44; p¼ 0.04) Fig. 3.
4. Discussion
Early laparoscopy is an attractive management option for pa-
tients presenting with acute undifferentiated abdominal pain. Ithospital stay.
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opportunity to undertake a concomitant therapeutic procedure,
should it prove necessary. Conversely, it is an invasive procedure
with a small risk of serious iatrogenic injury. As a result, some
clinicians are reluctant to use early laparoscopy. Large patient series
suggest that a policy of routine early laparoscopy leads to a de-
ﬁnitive diagnosis in up to 90% of patients, and alters the clinical
diagnosis in about one-third of cases.16,17 We have undertaken the
ﬁrst meta-analysis of the available randomised trials to determine
whether such a policy is supported by the available evidence.
Of four outcome measures assessed, only one (proportion of
patients with no established diagnosis) was signiﬁcantly improved
by early laparoscopy. Hospital stay, complications and readmissions
were all at least 50% lower in the early laparoscopy group, but none
of these differences achieved statistical signiﬁcance. Given the
magnitude of the absolute differences in the outcomes between
the groups, the lack of statistical signiﬁcance may reﬂect relative
under-powering of the meta-analysis rather than a true absence of
effect.
There was evidence of statistical heterogeneity between the
trials. A number of factors may account for this. The studies
recruited from heterogenous patient populations. Two of the trials
were restricted to female patients,11,12 one excluded patients over
the age of 45 years,11 and one only included patients with right iliac
fossa pain.12 Neither Schietroma et al13 nor Decadt et al 14 speciﬁed
any exclusion criteria related to gender, age or the anatomical lo-
cation of the pain. Three of the trials took place in mainland
Europe11–13 while Decadt et al’s trial was conducted in the United
Kingdom.14 Differences in routine practice between mainland
Europe and the UK may have affected outcomes, particularly in the
control arms of the trials. All these factors may have contributed to
the statistical heterogeneity.
A meta-analysis inherits any inherent weaknesses in design
from the primary source trials. One of the main outcomes of in-
terest in any trial of early laparoscopy is the rate of complications.
While all four studies in our meta-analysis reported complication
rates, none of the trials reported pre-deﬁned complications.
Furthermore, none of the trials assessed complications in a blinded
fashion, raising the possibility of considerable observer bias. Thus,
the apparent reduction in complications reported by the trials
should be treated with caution.
The results of our systematic review and meta-analysis suggest
that there is insufﬁcient evidence at present to justify routine use of
early laparoscopy inpatientswith undifferentiated acute abdominal
pain. Conversely, there is no evidence of harm. Cost-effectivenessdata are lacking and there have been no comparisons with alter-
native strategies, particularly early cross-sectional imaging. There is
a need for robust large-scale randomised controlled trials to clarify
the role of this technique.Conﬂict of interest
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